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Equine infectious anemia virus (EIAV) is a macrophage -tropic 
lentivirus that persistently infects horses and causes a disease that is 
characterized by periodic episodes of fever, thrombocytopenia, and 
viremia. EIAV encodes only four regulatory/accessory genes, 
(tat, rev, ttm, and S2) and is the least genetically complex of 
all known lentiviruses . The authors sought to determine the role of the 
EIAV S2 accessory gene of EIAV by introducing 
mutations that would prevent S2 expression on the 

pl9/wenvl7 infectious mol. clone. Virus derived from the pl9/wenvl7 mol . 

clone is highly virulent and routinely fatal when given in high doses. In 

contrast, an S2 deletion mutant on the pl9/wenvl7 background is 

unable to induce acute disease and plasma virus loads were reduced by 2.5 

to 4.0 logs at 15 days post-infection. The S2 deleted virus 

failed to produce any detectable clin. signs during a 5 -mo observation 

period. These results demonstrate that S2 gene expression is 

essential for,-disease expression of EIAV. 
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AB Among the diverse exptl. vaccines evaluated in various animal lentivirus 
models, live attenuated vaccines have proven to be the most effective, 
thus providing an important model for examining critical immune correlates of 
protective vaccine immunity. We previously reported that an exptl. live 
attenuated vaccine for equine infectious anemia virus (EIAV) , 
based on mutation of the viral S2 accessory gene, 

elicited protection from detectable infection by virulent virus challenge. 
To better understand the critical components of EIAV vaccine 
efficacy, we examine here the relationship between the extent of virus 
attenuation, the maturation of host immune responses, and vaccine efficacy 
in a comparative study of three related attenuated EIAV proviral ■ 
vaccine strains: the previously described EIAVUKA S2 
derived from a virulent proviral clone, EIAVUKA S2/DU 
containing a second gene mutation in the virulent proviral clone, 
and EIAVPRA S2 derived from a reference avirulent proviral 
clone. Inoculations of parallel groups of eight horses resulted in 
relatively low levels of viral replication (average of 102 to 103 RNA 
copies/mL) and a similar maturation of EIAV envelope-specific 
antibody responses as determined in quant, and qual . serol . assays. However, 
exptl. challenge of the exptl. immunized horses by our standard virulent 
EIAVPV strain by using a low-dose multiple exposure protocol (three 
inoculations with 10 median horse IDs, administered i.v.) revealed a 
marked difference in the protective' efficacy of the various attenuated 
proviral vaccine strains that was evidently associated with the extent of 
vaccine virus attenuation, time of viral challenge, and the apparent 
maturation of virus -specif ic immunity. 
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AB The authors recently reported a highly protective attenuated live virus 
vaccine for equine infectious anemia virus (EIAV) based on a N 
proviral construct (EIAVUKA S2) with a genetically 
engineered mutation in the viral S2 gene that 

eliminates expression of this accessory protein. While the EIAVUKA 
S2 vaccine provides protection from detectable infection by exptl". 
challenge with highly virulent virus, the potential for com. application 
of this vaccine is complicated by the fact that horses inoculated with the 
EIAVUKA S2 vaccine strain become seropos . in various reference 
diagnostic assays based on detection of antibodies to virion core or 
envelope proteins. To address this issue, the authors describe here the 
development and optimization of a new serol. EIAV diagnostic 
ELISA to detect serum antibodies to the EIAV S2 

protein that are produced in infected horses but not in horses inoculated 
with the EIAVUKA S2 vaccine virus. The test S2 



this 



protein antigen was developed using the S2 gene ( sequence from 

the EIAVUK strain of virus and a series of modifications to facilitate 

production and purification of the diagnostic antigen, designated HS2G. 



Using 



HS2G as antigen, the authors describe the development of an affinity ELISA 

that provides a sensitive and specific detection of S2 -specific 

serum antibodies in exptl. and field-infected horses (22 of 24), without 

detectable reactivity with immune serum from uninfected or vaccinated 

horses. Thus, the S2 -based diagnostic ELISA has the potential 

to accurately differentiate horses infected with EIAV from 

horses inoculated with an attenuated EIAV vaccine strain with a 

mutant S2 gene. 
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AB The invention provides an equine infectious anemia (EIA) vaccine and/or 

construct that provides immunity to mammals, especially equines, from infection 

with equine infectious anemia virus (EIAV) and which, in 

embodiments, allows differentiation between vaccinated and non-vaccinated, 

but exposed, mammals or equines. In various embodiments, said vaccine 

encompasses at least one mutation in an EIAV which 

produces a non- functional gene in the vaccine virus that is always 

expressed in disease-producing wild- type EIA viruses. Addnl . , said EIA 

vaccine virus cannot cause clin. disease in mammals or spread or shed to 

other mammals including equines. EIAV comprising mutated 

S2 gene (e.g. by introducing two redundant stop codons at amino 

acids G5 and G18) and/or DU gene, i.e. A S2 , ADU or 

A S2ADU, may be prepared as vaccine. The presence of 

S2 gene and/or DU gene, or antibodies to S2 protein 

and/or DU protein could be used for determination of whether an equine has been 

vaccinated with mutated EIAV or infected by wild-type 

EIAV. 
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Proviral DNA was extracted from donkey leukocyte infected with Chinese donkey 
leukocyte attenuated equine infectious anemia virus (DLA-EIAV) , 
and peripheral blood lymphocytes (PBL) from a horse infected with* the 
virulent EIAV strain Liaoning (EIAV L) . The entire 

proviral DNA from both viruses was cloned and sequenced. The lengths of 
complete genomic sequences of DLA-EIAV and EIAV L 

provirus were 8266 bp and 8235 bp, resp. Sequence comparison indicated 
that DLA-EIAV shares 97.0% and 97.5% in sequence homol . with 
EIAV L and donkey- adapted EIAV (DA-EIAV) , 

resp. Lots of variations occurred. in long terminal repeat (LTR, 
consisting of U3, R, U5) , ORF S2 , and env regions between DLA- 
EIAV and EIAV L. The nucleotide sequence differences of 
the two viruses in U3 , R, U5, ORF S2, and env are 13.2%, 7.5%, 
5.1%, 3.9%, and 2.7%, resp., and predicted amino acid sequence differences 
in env and S2 coding regions are 4.4% and 8.8%, resp. Six 
conserved regions are characterized in Gp90 . There is a cis-activating 
GATA motif in ENH of DLA-EIAV and EIAV L. Two 
N-linked glycosylation sites disappeared in DLA-EIAV Gp90 in 
comparison with that of EIAV L. A bHLH transcription factor 
binding consensus sequence was found in LTR of DLA-EIAV but not 
in EIAV L. Furthermore, there is a mutation in the 
stem of DLA-EIAV TAR resulting in formation of a uridine tuber. 
Further study is needed to uncover the relationship between sequence 
changes and their biol . functions of DLA-EIAV and L. 
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AB The invention provides an equine infectious anemia (EIA) vaccine, that 

provides immunity to mammals, especially equines, from infection with equine 
infectious anemia virus (EIAV) and which allows differentiation 
between vaccinated and non-vaccinated, but exposed, mammals or equines. 
Preferably said vaccine encompasses at least ,one mutation in an 
EIAV which produces a non- functional gene in the vaccine virus 
that is always expressed in disease-producing wild-type EIA viruses. 
Addnl., said EIA vaccine virus cannot cause clin. disease in mammals or 
spread or shed to other mammals including equines. 
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AB An attenuated equine infectious anemia virus (EIAV) , named V26, 

was previously obtained after 50 passages of the Japanese virulent strain 
V70 in primary macrophage culture. To clarify the differences between 
both viruses, their full-length sequences were determined There were higher 
mutations in S2 (6.15% amino acid difference) and LTR 
(10.7%" nucleotide difference) . The presumed initiation codon of the 
S2 gene was absent from the sequence of V26. There was a large 
insertion within the long-terminal repeat (LTR) U3 hypervariable region of 
V26. In addition, there were minor mutations in gag (1.22% amino' 
acid difference), pol (1.05% amino acid difference) and env (1.65% amino 
acid difference) regions, but no mutation in tat region. No 
mutations were observed in the principal neutralizing domain in the 
gp90. Thus, the mutations in the S2 and LTR might be 
the major target sites of mutation in EIAV during 
serial passages in vitro. 
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